RESERVE G€>)Pfc '•: 

PATENf SlPECflOTCAttoN 




Date of Application and filing Complete Specification Nov; 2, i956^z;:^r: . 
No.33503/56. • . ./ ■ - ~: 

Application made In United States of America on Dec. 6/195& * • *. r~ ; 
Complete Specification Published Aug. 1 3J958. \ . . "■ ; :} 1 :\ 



Index at acceptance: — Class 39(1), J; 
International Classification: — B01«L 

COMPLETB SPECIFICATION 



10 



15 



20 



25 



30 



35 



40 



45 



Improvements in or relating to Apparatus for Separating :~- 
Suspended Particulate Matter from Gas Streams- - 

of 405, slope inwardly of. the tnte towards 

thereof, and an electrode concentrically . posi- 
tioned within the tobe.^..iosulate4 ::t£ere- 



We, Research Corporation. 
Lexington Avenue, in the City, County and 
State of New York, United States of America, 
a corporation organised under the laws of title 
State of New York, United States of America, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

This invention relates to apparatus for 
separating suspended particulate matter from 
gas streams, and is particularly concerned with 
improvements in separators of the type 

embodying at least one conical , separator tube - force. tencfing;to propel them 
having a plurality of louvred slots in the walls 
thereof. 

Such conical tube separators depend for 
their effectiveness on the fact that when a gas 
stream con taining suspended particulate matter 
is propelled into the mouth of the conical tube, 
suspended particles, by reason of their mass 
and velocity, are unable to turn and pass out 
of the louvred slots but impinge on the inner 
surface of the separator tube and rebound into 
the throat thereof. A major portion of the gas 
stream flows out through the louvred. slots, in 
the wall of the conical tube, while a minor 
portion of the initial gas stream passes out at 
'the outlet end of the separator tube and carries 
with it a large portion of the suspended par- 
ticulate matter which has become concentrated 



-from, the electrode. has an extended .substan- 
tially smooth outer .surface, and ti*e dectrpde 
. and the "wall of the separator . tubef are . con- 
nected to a acw.e..c£-^k.yQli^ : 'jmi^e^- 
.tional current in such manner as .to establish 
.corona discharge from the inner edges of: die 
louvres to the smooth surface of the.ejtec#cde. 
: The mvennoh. enables a . high/ mtensity 
.electrostatic, field to be applied. ta„a r . regioja 
..within the. conical separator tuberwhereby sus- 
pended : particles are subject to. an additional. 

towards, me 

centre of the separator tube .away frsmzitiie 
- louvred slots through which the jniajprlpoxtion 
: of t}ic gas stream under treatment passes.. . 
.. Preferably, the .substantially 5 , smooth .outer 
surface of. the electrode . tapers . inwardly 
throughout its length in tbe dSection;.of: the 
. outlet end of the conical tube,. Advantageous^, 
the. extended surface electrode terrnjnajtes.Aort 
; of the outlet end of the .separator tube; to prp- 
: vide a zone adjacent "the outlet -. end; of tfee 
"separator .tube whicjb.is free of corona dis- 
charge, Thus, rwhen concentrated VsS^ended 
matter, reaches, said , bone, " pith, ball ." action 
. functions .to suspend tbe separated partidesin 
the minor .portion of . the gas stream : passing 
out through the; oudet. ! . , " . ..Jn '. 
Advantageously, also, . tile Jpuyrgs . of; . the 



in said minor portion of the gas stream by the . louvred slots slope inwajdly-of.tbe .tubetQwajds 

action of the louvred slots. the outlet end .thereof at m angle, .of between 

The present invention has for its object to 35° and 45° with respect to tbe waU .of .the 

provide improvements in apparatus of the tube. The di st a n ce between adjacejot .parallel 

character referred to whereby the effectiveness -peripherally. extending louvre slofe.preferably 

andeniciency of separators embodying louvred "is from 10. to 1^ times the depth of the slot 

conical separator tubes may be increased. . . -in the. axial direction of tine, separator tube. . 

According to the invention, in apparatus for Accordmg. to ^ further feature, means, may 

separating suspended particulate matter from " : be provided at the outiet end of -j^^separamr 

gas streams comprising at least one conical tube for controlling the proportion; :of l:ga£ 

separator tube tapering inwardly from a dirty - flowing mrough said outlet end relative to the 

gas inlet and to an outlet, the wall of the tube total gas flow in the separator tube.. For; this 

having a piurality of parallel peripherally purpose a dome-shaped restrictor may be- posi- 

extending louvred slots, the louvres of which tioned adjacent die outlet end of the separator., . 
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tube, means being provided fox adjusting the 
; position of tic resrrictnr axially in relation to 
the outlet end of the separator tube. 

The invention, is hereinafter described, by 
5 way of example, with reference to the accom- 
panying diagrammatic drawings, in which i — 
Fig. 1 is a diagrammatic view of a combined 
m echanical electrostatic separator according to 
the present invention incorporated in a dust- 
10 separating system; 

Fig. 2 is an enlarged vertical section of a 
preferred embodiment of the separator; and 

Fig. 3 is an enlarged fragmentary view of 
a preferred form of the louvred slot construc- 
15 don shown in Fig. 2, 

Referring to Fig. 1 of the accompanying 
diagrammatic drawings, a conical tube separa- 
tor 10 is provided with an inlet duct 12 for 
directing a stream of gas containing suspended 
20 particulate matter into the separator. The 
• major portion of the gas stream, having a sub- 
stantial portion of the suspended particulate 
matter separated there£rom ? issues from the 
separator through a conduit 14 and. passes 
25 through a standard dectrostatic precipitator 1,6 
and thence through a duct 18 to a discharge 
stack 20. 

A small portion of the gas containing a 
substantial portion of the particulate matter 
30 suspended therein issues from the separator 
through a conduit 22 and then passes to a 
secondary electrostatic, precipitator 24 of con- 
ventional construction. The gas issuing from 
^ the secondary precipitator 24 may be re- 
35 circulated, as shown in Fig. 1, to the inlet duct 
12 by a blower 26 and conduits 28 and 30. 
Referring particularly to Figs. 2 and 3 of 

- the drawings, the separator 10 comprises a 
housing 32 having positioned therein a 

40 plurality of conical separator tubes 34. Each 
■ . - * separator tube 34 tapers inwardly from the 
inlet end 36 to the outlet end 38. Starting 
slightly below the inlet 36 and ending above 
the outlet 38, the walls of the separator tubes 

45 34 are provided with a plurality of peripherally 
extending louvred slots 40 which are positioned 
substantially perpendicular to the axis of the 
tubes 3.4 and parallel to each other. The 
louvres 42 of the slots slope generally inwardly 

50 of the separator tube 34 towards the outlet 
end 38 thereof. It has been found by experi- 
ment mat the form and shape of the louvred 
slots in relation to each other and to the surface 
of the cone are very critical if high coUecting 

55 efficiencies are to be obtained. For example, 
it has been found that most efficient collection 
is obtainable when the louvres 42 are posi- 
tioned at an angle of from 35° to 45° to the 
wall of the separator tube and preferably at 

60 from 37° to 42° (the slope angle being indi- 
cated a in Fig. 3); the depth A of louvre open- 

- irigs in the axial direction of the tube 34 is 
: about i of an inch and- is substantially equal 

to the perpendicular projection of the louvre 
65. length B; and the distance C between adjacent 



... - — * 
parallel louvred slots is equal to about .10- or ^ . 
12 times the depth of the louvre openings. 

With this form of construction it has been; \ 
found that a maximum portion of the particu- .- 
late matter carried by the gas stream rebounds/ :70 s . : 
towards the centre of the conical separator .. \ .." 
tube without passing out through the louvred"'.. 
slots 40. -> - v 

Within each of the separator tubes 34 Js 
provided a conical extended surface electrode : .75 
44 having a smooth outer surface. The elec- . * . 
trodes 44 are suspended from , a suitable elec- 
trode frame 46 carried by insulators- 48 and- 
48 1 housed in compartments 50 and 50 l adja-. .V 
cent the upper end of the housing 32. The 80 . 
compartment 50* is provided with an inlet 
bushing 52 for directing a high voltage uni- 
directional current to the electrodes 44 through 
electrical conduits 54 from a source 54a of 

.high voltage umnduectional current^ shown in 85 

Fig. 1 of the drawings. ■' I - . 

As more -clearly shown in Fig. 2, the elec-. 'r 

-trodes terminate short of the outlet. end 38 of 
the separator tubes 34 to provide a zone 56 
adjacent the oudet end 38 of the separator 90 

• tube which is free of corona discharge. ' 

It has further been found , that, for; most 
efficient operation it is necessary to varyf the 
proportion of downflow gas passing through, 
the oudet end 38 of the separator, to gas- iniror 95 . 
duced at the inlet end 36, depending upon, the 
nature and size of the suspended particulate 
matter to be separated. Very effective control 
of the downflow gas is obtained by flaring the 
outlet end of each separator tube 34 as at 58 100 
and adjustably mounting a substantially dome- 
shaped oudet restrictor adjacent the flared por- 
tion thereof. As shown in Fig. .2, such dqme^ 
shaped restrictors 60 are mounted on platforms 
62 carried by threaded rods 64 which pass 105 
through the lower end of the housing 32 and 
are provided with nuts 66 for adjusting, the Z 
position of the platform 62 and. their comiected 
dome-shaped restrictors 60 axially relative to 
the flared outlets 58. no 

In operation, the extended surface electrodes 
44 are energized with a high positive poten r 13. 
tial and the separator tubes 34 are. energized 
with a negative potential. A gas stream con- .. 
taming suspended particulate matter is directed lis 
into the housing 32 through the inlet duct 12 
where it passes downwardly into, the conical it 
separator tubes 34. - The major portion of the 
gas stream entering the tubes 34 - turns, as . 
shown by the directional arrows, and passes 120 . 
out of the louvred slots 40 where the gas :is 
collected, in a header 68 to pass out through L.-. 
the oudet conduit 14. - : 

The particles suspended in the gas stream, 
due to their mass and me velocity,, impinge 125 
upon the inner surface of the. tubes 34 and 
the inner surface of the louvres 42 where they si* 
are caused to rebound towards the central elec- . 
trodes 44. In order to prevent particles . 
impinging upon the louvres and the inner walls iiqf 
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of the separator tubes from passing out of the 
slots with the air stream, corona discharge 
from the edges 70 of the louvres 42 to the 
extended surface electrodes 44 provides an 

5 additional force tending to drive the particles 
away from the slots and towards the electrodes 
44, whereby the portion of the gas stream pass- 
ing out through the restricted outlets 38 con- 
tains a relatively high portion of the suspended 

10 particulate matter- 
la order to prevent build-up of suspended 
particles upon the extended surface collecting 
electrodes 44, the velocity of the gas stream 
passing through the separator tubes 34 is marn- 

15 mined sufficiently high so that the electrodes 
are swept clean. 

As hereinbefore described, both the elec- 
trodes 44 and the louvred slots 40 terminate 
above the discharge zone 56 so that mis area 

20 is free of corona discharge points. When the 
concentrated collected particles reach the zone 
56 "pith ball" action takes place to assist 
suspension of the collected particles in the 
downflow portion of the gas stream By means 

25 of the adjustable dome-shaped restrictors 62, 
the percentage of downflow gas is maintained 
at from about 5 to about 15 per cent of the 
total gas volume being treated. 

The downflow portion of the gas contain- 

30 ing the concentrated particulate matter, passes 
out of the housing 32 through the conduit 22 
and thence to the secondary electrostatic dust 
collector 24. The gas stream leaving the 
secondary collector can be directed by conduits 

35 28 and 30 and blower 26 to the dirty gas inlet 
duct 12 ahead of the electrified mechanical 
separator 10. 

It will be understood that the invention is 
not limited to the particular embodiment 

40 hereinbefore described. 

WHAT WE CLAIM IS: — 
1. Apparatus for separating suspended par- 
ticulate matter from gas streams, comprising 
at least one conical separator tube tapering 

45 inwardly from a dirty gas inlet to an oudet, 
the wall of the tube having a plurality of 
parallel peripherally extending louvred slots, 
the louvres of which slope inwardly of the tube 
towards the oudet thereof, and an electrode 

50 concentrically positioned within the tube and 
insulated therefrom, wherein the electrode has 



an extended substantially smooth outer surface 
and the electrode and the waU of the separator: . 
tube are connected to a . source of high voltage 
uni-directional current in such manner as to 55 
establish corona discharge from the inner edges 
of the louvres to the smooth surface of the ./ 
electrode. 

2. Apparatus according to Claim 1, wherein 

the substantially smooth outer surface of the 60 
electrode tapers inwardly throughout its length 
in the direction of the outlet end of the conical 
tube. 

3. Apparatus according to Oafm 1 or Claim 

2, wherein the extended surface electrode ter- 55 
m mates short of the outlet end of the separator 
tube to provide a zone adjacent the outlet end 
of the separator tube which is free of corona 
discharge. 

4. Apparatus according to any of the pre- 70 
ceding claims, wherein the louvres of the 
louvred slots slope inwardly of the tube 
towards the oudet end thereof at an angle of . 
between 35° and 45° with, respect to the wall 

of the tube. 75 

5. Apparatus according to any of the pre- 
ceding claims, wherein the distance between 
adjacent parallel peripherally extending louvre 
slots is from 10 to 12 times the depth of the 
slot in the axial direction of the separator tube. 80 

6. Apparatus according to any of the pre- 
ceding claims, wherein means is provided at 
the oudet end of the separator tube for con- 
trolling the proportion of gas flowing through 
said oudet end relative to the total gas flow S5 
in the separator tube. ■ 

7. Apparatus according: to Claim 6, wherein 
a dome-shaped restrictor is positioned adjacent 
the oudet end of the separator tube, means 
being provided for adjusting the position of 90 
the restrictor axially in relation to the oudet 
end of the separator tube. 

8. Apparatus for separating suspended par- 
ticulate matter from gas streams, substantially 

as hereinbefore described with reference to the 95 
accompanying diagrammatic drawings. 

URQUH ART-DYKES & LORD, 
Chartered Patent Agents, 
Maxwell House, 11, Arundel Street, Strand, 
London, W.C2, and 
12, South Parade, Leeds, 1, YorksV 
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